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Abstract: Acute myocardial infarction (AMI) accounts for approximately 16% of global
mortality[1]. Young women, as a non-traditional high-risk group, suffers from AMI in a different
way. In this review, we aim to study how to improve drug compliance in this subgroup of young
female patients with acute myocardial infarction. We analyzed this matter from five perspectives:
patient factors, socioeconomic factors, medical system factors, treatment factors, and technology
factors. Educational level, as a patient factor, play an essential role. Results showed that patient's drug
compliance is positively associated with level of education, yet health education will effectively close
the gap. As for socio-economic factors, drug and follow-up visit to the hospital serve as burdens for
those in poverty, furthermore, support from families and the society also play an integral role in
improving prognosis. Medical system composes of education and the accessability of medical
resources for patients. Nowadays, doctor-patient relationship in China is far from optimistic, therefore
practical educational method should be put forward. As for medical resources scarcity, community-
based clinics ought to exercise their responsibility. Treatment factors mainly consists of side effect
and usage of the prescripted drugs. Patients’ fear of existing or non-existing side effect greatly affect
compliance, and could be solved by education and better drug development. Polypill might be the
answer for the complexity of treatment. In addition, we consider the feasibility of adopting new
technologies among young female patients, and propose the use of smartphones for medication alerts
to improve drug compliance among young female patients, etc.

1. Introduction

Acute myocardial infarction (AMI) attacks approximately three million people worldwide each
year. AMI can be segmented into non-ST-segment elevation Ml (NSTEMI) and ST-segment elevation
MI (STEMI) [2]. Compared with men, female patients have higher rates of bleeding, stroke,
readmission, and mortality after acute myocardial infarction. Such sex difference can be attributed to
the pathophysiology aspect, particularly the women's microvascular disease [1].

Besides, from a global perspective, cardiovascular disease remains a leading cause of morbidity
and mortality in young people. We should pay special attention to young female patients, whose
mortality rate is still high and the risk factors are also getting worse [1]. More than 30,000 U.S. young
women aged <55 years are hospitalized with AMI annually [3], among which over 15, 000 die from
cardiovascular disease [4]. This specific group has higher comorbidity, longer hospital stays, and twice
higher in-hospital mortality than their men counterparts [5].

Medication adherence refers to the consistency between patients’ behavior and the instructions and
prescriptions from health professionals [6]. Such behavior we discuss in this article is taking
medication on time as directed, aimed at young women with AMI. Numerous reasons may affect
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medication adherence. In terms of patient-related factors, young women with AMI have a deficiency
in education level and they were sensitive to psychological pressure. With regard to socioeconomic
factors, it has been reported that young women patients are likely to suffer from financial strain,
which is often due to low income and high medication costs [7]. Also, social support deficit is a
predictor of poor cardiac outcomes and lower quality of life (QOL) [8]. According to research, in the
aspect of medical system factors, the education they receive from their health care services is
predictive of prescriptions [9]. The treatment factors focus on the side effects of drug [10] and the
treatment complexity [11]. Concerning technology factors, studies have found some electronic
technology [12] and remote digital platforms [13] that may overcome the barrier to monitor patient
compliance.

It is a fact that young women do not follow their medication well after acute myocardial infarction
[14]. Smolina et al. pointed out that although the cause is unknown, the drug compliance of women
with post-acute myocardial infarction aged 20-54 is indeed lower than that of men[15]. Rolnick et al.
concluded that men, the elderly, and people living in areas with better education and income perform
better in drug compliance with one disease [16].

Therefore, it is urgent to focus on the problem of consciously taking medicine for young women
suffering from acute myocardial infarction. Although there is a lot of literature and studies discussing
all influencing factors and exploring single and combined interventions, there are few summaries
about this group at present. Directed at young women with AMI, in this review, we assess the
relationship between drug compliance and patient-related factors, socioeconomic factors, medical
system factors, treatment factors, and technology factors. The purpose of this paper is to put forward
management opinions for young women and provide the guidelines for secondary prevention and
medication for the clinic.

2. Patient Factors

Patient factors affecting drug compliance include age, gender, race, differences between countries
and education level, psychological stress, and other factors. We will analyze the educational level and
psychological stressors of young female myocardial infarction patients.

2.1 Education Level

With the development and change of China, the status of women in society has gradually improved.
Both education and wages are on the rise. However, despite this positive trend, nearly 450 million of
the approximately 600 million women over the age of six will be uneducated by 2020[17]. Studies
have shown that there is a significant correlation between the patient's educational level and
compliance. The higher the level of education, the more interested and motivated the patient is to
understand the comprehensive knowledge of the disease and the main points of treatment and care,
and also, appropriate level of education guarantee the ability to understand [18]. In the experiments of
Cai et al [19], it was concluded that the incidence of postoperative disease in the low-level education
group was obviously higher than that in the high-level group when none received relevant health
education. However, when the two groups received the same health education, there was no significant
difference in the incidence rate of postoperative disease between the two groups. It can be seen that
the corresponding health education for patients can make up for the gap in the education of young
women in China, thereby improving the drug compliance of young women.

2.2 Psychological Pressure

In China, the pressure that young women are facing comes from all aspects of life, not only do they
have to work and be part of the family’s economic sources, they also have to look after their parents
and raise their children. They are at risk of imbalance, loneliness, and other psychological symtoms
[20]. It has been reported that [20] patients suffering from the chronic disease will reduce their sense
of self-control, lose their sense of self-identity, and are prone to restlessness, irritability, and other
emotions. Such pressure will cause patients to create a blind escape situation, in which they are less
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likely to accept the fact of the disease, thus resisting treatment. This greatly reduces drug compliance
in young women. We should strengthen the psychological guidance of patients, and actively carry out
corresponding psychological guidance to patients. Articles clearly point out that [21] mental health
education can significantly improve the long-term compliance of myocardial infarction patients,
reduce the incidence of long-term complications, improve the prognosis of patients.

3. Socioeconomic Factors

Socioeconomic status (SES), as a composite indicator of an individual’s social position, primarily
includes income, social support, and the overall wealth [22]. The socioeconomic factor in this review
involves financial strain and social support.

3.1 Financial Strain

In this review, financial strain typically focuses on low income and high medication costs that
reduce medication adherence of young women with AMI. Beckham et al. suggested that financial
stressors may be a specific predictor for younger women with AMI. Compared with young men,
women of the same age are presented with lower wages. As a result, they have a lower likelihood to
receive health care. They are prone to postpone or even forgo their medications and therapies based
on guidelines due to unaffordability[23]. Riegel et al. conducted an experiment in which a reward
mechanism was applied as the intervention measure and according to the results, this has proved to
be an effective incentive for patients to take medicine[24]. The study also indicated that higher
socioeconomic status was independently linked to an increased distribution of meeting more
cardiovascular health metrics in young women patients, such as nonsmoking, body mass index
(BMI)<25kg/mz2, having nutritious diets following guidelines, etc[25].

Financial strain resulting from low wages and high medication costs predicted medication non-
adherence. Measures such as being more accessible to affordable medications in order to offer
financial protection for young women patients should be taken[25].

3.2 Social Support

With the emergence of the bio-psycho-social medical model, social support has been significantly
affecting the occurrence and development of acute coronary syndrome (ACS), which may eventually
lead to AMI. With sufficient social support, patients with AMI can improve their mindsets, speed up
their cardiac recovery as well.

Kim et al. concluded that a dearth of social support resulted in low quality of life (QOL), and the
cardiac outcomes suffer. In this case, we need more efforts and scrutiny to improve the quality of care
in young women. It is worth noting that both social support and quality of life play indispensable roles
in improving the heart outcomes and prognosis of young women with AMI [26].

4. Medical System Factors

The medical system consists of numerous factors, including patient education, healthcare system,
and distribution of medical resources. Due to the insufficient utilization of medical resources [27], the
medical system has great potential in improving drug compliance in AMI [11, 28]. For now, we discuss
drug compliance from two aspects: patient education and medical resources for AMI in women.

4.1 Patient Education

Due to drug-related problems (DRP) and insufficient drug compliance [29], Jabri et al. and EI Hajj
et al. found that clinical pharmacists have played a key role in improving the drug compliance of
patients. For example, pharmacists provide reasonable medication plans for different patients and
adjust the medication plan at any time according to the daily situation of patients. In addition, during
the intervention, pharmacists have the highest frequency of adding necessary drugs, followed by dose
optimization and removing drug duplication. The results showed that patients' compliance with most
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drugs was significantly improved, especially  blockers, angiotensin converting enzyme inhibitors
(ACEI), and statins [9, 30]. It can be seen that positive communication and cooperation between
doctors and pharmacists will play a great role in improving drug compliance [31]. In the treatment of
AMI, we not only focus on the education of doctors to patients, but also call for the cooperation of
the whole medical system. The personnel of the health system should understand compliance
psychology, making comfortable responses to patients' drug decisions, and play a key role in the
follow-up of secondary health care and disease rehabilitation [32].

In the medical system, few studies focused on drug compliance for young female AMI patients.
However, there are also a lot studies about the current situations of young women in drug compliance.
For instance, Smolina et al. found that young women are less likely to receive treatment one year
after discharge than men, but there is no difference in drug compliance [15]. On the other hand, the
adverse consequences of AMI in young women are higher than those in men, and the in-hospital
mortality of women is 2-3 times higher than that of men [33]. In our view, improving the guidance
provided by medical staff to young female patients with AMI in the treatment process will play a vital
role in the future based on the current situation.

4.2 Utilization of Medical Resources

At present, the rational utilization of medical resources plays an important role in the treatment of
patients with AMI. We found that the consultation rate of patients with acute coronary syndrome 6
months after discharge is greatly higher than before, which has an important impact on strengthening
the prevention of primary health care [34]. Besides, community pharmacists and primary health care
doctors have cooperated to make full use of local medical resources to help provide preventive health
care and chronic disease management, which has played a positive role in the prognosis and treatment
of patients with AMI [35]. In addition, Xavier et al. found that the intervention based on community
health workers can improve the secondary prevention of coronary artery disease. This not only
improves the compliance with evidence-based drugs and healthy lifestyles, but also makes more use
of medical resources [36].

5. Treatment Factors

The treatment factor mainly includes the side effects of the drug and the treatment complexity
[10].

5.1 Side Effect

An interview with outpatients showed that the patient refuses to take the medicine because of
concerns about the side effects of the medicine or has already experienced adverse reactions [11].

There are currently several discussions or measures for the reduction in compliance caused by side
effects. The first is to identify drugs suitable for young women to minimize side effects and improve
compliance. Studies by Tamargo et al. have shown that women have higher drug side effects for
cardiovascular drugs, which may be due to the high frequency of drug use and differences in
prescription and physiology from men [37]. Zhao et al. concluded that compared with men, women
use diuretics more than aspirin, statins, or ACEI [38]. Therefore, we need to monitor the safety of
cardiovascular drugs based on gender and age differences, so as to formulate drug prescriptions for
young women [37]. On the other hand, strengthening the drug knowledge education of young women
patients as well as communication between doctors and patients also requires attention [39]. Due to
a lack of drug knowledge, patients will mistakenly attribute adverse events to taking drugs, such as
statins [40]. According to the American Heart Association, patients often voluntarily stop taking
medications due to adverse muscle reactions caused by statins when in fact, there is no direct
connection [41, 42]. Clinical trials have been designed to observe whether the compliance of patients
who refuse to use statins is improved after ensuring the safety of the drugs and after adequate
education [40].
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5.2 Treatment Complexity

Prescriptions on AMI provided by doctors tend to be complicated, thus the time, amount, and
frequency of those drugs may confuse patients, who in turn give up treatment [11, 27].

In order to solve this problem, we are exploring simplified prescriptions. The polypill combines a
variety of drugs for the treatment of AMI in a fixed dose, with statins, aspirin, and beta blockers being
the most common, reducing the burden on patients [43]. A number of studies have shown that it has
a significant impact on reducing cardiovascular events and improving adherence [44]. From the study
on polypill strategy by Roshandel et al., the experimental group using polypill has higher drug
compliance, and the results are consistent between men and women, young and old [45]. However,
the challenges of the polypills still exist. More clinical trials are still going on to test the clinical effect.
At the same time, multi-purpose polypills with the fixed dose are not targeted at individualized
solutions while the cost of single-purpose polypills are unattainable, which affects compliance [46].
Jowett et al. explored the economic cost-effectiveness of the polypill strategy according to age and
gender groupings, and concluded that the most cost-effective group was women aged 40-49 [47].
Based on the good effect of polypills among young people and women, and the surprisingly high
cost-effectiveness of polypills among middle-aged women, we have reasons to apply polypills to this
group more broadly.

6. Technology Factors

Due to the scarcity of medical resources in certain regions, some patients cannot obtain drugs in
time or have hospitals and pharmacies at their range, resulting in low adherence [11]. A study
conducted by Pietrzykowski et al. showed that due to different places of accommodation, urban
residents have higher drug compliance after AMI than rural residents [48].

Some electronic technology may overcome regional and traffic barriers to monitor patient
compliance and secondary prevention. As a daily necessity, mobile phones play an important role in
improving the compliance of patients with AMI. A systematic review by Unal et al. concluded that
mobile phones have an effect on the secondary prevention of cardiovascular disease, and most of the
included experimental patients have improved drug compliance [49]. A small randomized controlled
experiment conducted by Akhu-Zaheya et al. also showed that the experimental group that continued
to receive text messages had significant differences in medication adherence with the control group
[50]. In addition to the traditional form of texting, apps and videos are equally effective. Wang et al.
proposed that mobile phone applications can chart and record medication [12]. Krackhardt et al. used
a new mobile app, Me & My Heart, trying to improve adherence to antiplatelet therapy in patients
with acute coronary artery disease [51]. Bruggmann et al. designed a video called "Mon Coeur, Mon
BASIC" that can be viewed on a smartphone and the results appeared to improve medication
adherence in patients with myocardial infarction [52]. Although there are few studies on young
women in this field, mobile phones and apps may be feasible and malleable to improve AMI in young
women based on the influence of mobile phone intervention on the drug compliance of teenagers [53,
54]. A study by Ngaruiya et al. concluded that women are more likely to receive health text messages,
S0 using text messages can be a fair health intervention for such groups [55].

The development of modern technology has made telemedicine and electronic platforms possible.
Spaulding et al. described a platform called Corrie that try to reduce readmission rates for patients
with myocardial infarction by managing drug and its side effects, recording health data, and sending
educational articles [13]. The experience of a middle-aged woman with inferior ST-elevation MI that
has used Carrie confirmed that it enhanced patient self-management [56]. The remote network
platform built by Jameie for patients with AMI provides multiple services including self-monitoring
and medication reminders for patients who cannot go to face-to-face consultation, making remote
medical care more convenient [57]. The review by Gandapur et al. included 10 clinical studies that
showed that mHealth improved the compliance of cardiovascular patients to different degrees [58].
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Carreiro's exploration of the use of mHealth by teenagers and adults to overcome drug barriers shows
that young people have a higher degree of acceptance and use of electronic technology. However, in
the future, there is still a need to develop a more personalized mHealth use plan based on age and
gender [59].

7. Conclusion

It can be seen that most of the factors are important for improving the drug compliance of young
women with acute myocardial infarction. With the improvement of economic, political, cultural, and
educational level, social institutions from all walks of life have actively helped to get rid of the
economic burden. Until now, more and more young women are achieving economic independence.
In addition, in the medical system, doctors, pharmacists, nurses, and other personages are not only
responsible for their own fields, but also cooperate to fill in the gaps, so that medical system personnel
can improve compliance by strengthening patient education and making rational use of medical
resources. At the same time, it is important to correctly understand the side effects of drugs and make
progress in reducing drug complexity. What is more exciting is that with the rapid development of
science and technology, new approaches may be applied in the secondary prevention of AMI and
drug compliance [60]. In terms of improving the drug compliance of young women with AMI, various
factors are closely related and jointly affect drug compliance.

Future researches with young female groups may focus on their physiology, socioeconomic status,
and actual conditions comprehensively, which may provide efficient measures to improve drug
compliance. At the same time, actions should be taken from all quarters which are closely connected,
including patients, families, communities, hospitals, companies, and the government.
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